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(54) Medical apparatus for endoscopic surgery. 

(57) A medical device for endoscopic access of a 
body cavity and a method of percutaneously 
placing inner and outer access sheaths of the 
device into the body cavity. The medical device 
includes inner and outer access sheaths and a 
dilator which is inserted into the outer sheath 
and has a shoulder or a shoulder piece for 
abutting against the proximal end of the outer 
sheath. The device also includes a wire guide 
that is percutaneously inserted into the body 
cavity via an introducer needle. The dilator and 
outer sheath are placed over the wire guide to 
dilate the puncture site and introduce the di- 
lator and outer sheath into the body cavity. The 
dilator comprises an elongated cylindrical 
member having a passageway opening distaily 
from the conically-shaped distal end and from 
an outside lateral wall of the dilator about the 
proximal end. The dilator also includes an end 
cap which is utilized to force the dilator and the 
outer sheath through the puncture site and into 
the body cavity. After positioning in the body 
cavity, the dilator and wire guide are removed 
through the outer sheath. The inner sheath is 
then inserted through the outer sheath into the 
body cavity. The proximal ends of both the inner 
and outer sheaths include seals for maintaining 
insufflation of the body cavity. The inner sheath 
includes a shoulder piece having a chamber 
and a side port for connection to an insufflation 
gas line. 
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This invention relates to medical devices for per- 
forming endoscopic surgery. 

It is desirable to perform minimally invasive 
endoscopic procedures that utilize percutaneous 
access sheaths such as a percutaneous cholecystec- 
tomy, or a percutaneous cholelithotomy. 

According to the present invention there is pro- 
vided medical apparatus as defined in claim 1 or 2. 

The surgeon typically utilizes an introducer nee- 
dle to access and insufflate the peritoneal cavity via 
the umbilicus. A wire guide is introduced through the 
needle, and the needle is removed, leaving the guide 
in place. The dilator advantageously includes a hollow 
passageway for the wire guide. 

The dilator passageway opens laterally from a 
shoulder to permit the wire guide to pass therefrom 
and not interfere with the surgeon's introduction of the 
access device. 

Brief description of the drawings 

FIG.1 depicts the medical device of the present 
invention; 

FIG.2 depicts a cross-sectional view of one 

aspect of the dilator and wire guide of FIG.1; 

FIG.3 depicts a cross-sectional view of another 

aspect of the dilator of FIG.1 ; 

FIG.4 depicts a partial cross-sectional view of the 

outer access sheath of FIG.1 ; 

FIG.5 depicts a partial view of the inner access 

sheath of FIG.1; and 

FIGs.6-8 depict the method of percutaneously 
placing the inner and outer access sheaths of 
FIG.1 into a body cavity. 

Depicted in FIG.1 is a preferred illustrative embo- 
diment of medical device 100 for percutaneously 
accessing a body cavity for an endoscopic surgical 
procedure. The medical access device comprises 
dilator 101, outer sheath 102, and inner sheath 103. 
Dilator 101 is positioned in the hollow passageway of 
outer sheath 102 and percutaneously inserted into a 
body cavity via wire guide 1 04. The device 1 01 dilates 
rather than cuts the patient. By way of example, the 
surgeon introduces an introducer needle into the peri- 
toneal body cavity via the umbilicus. The peritoneal 
cavity is typically insufflated with a gas such as carbon 
dioxide, and the wire guide 104 is inserted into the 
insufflated body cavity via the puncture site formed by 
the introducer needle. Dilator 101 is inserted into 
outer sheath 102 and placed over wire guide 104. The 
puncture site is dilated, and the dilator and outer 
sheath are introduced into the insufflated peritoneal 
cavity by applying a force to end cap 1 07 of the dilator. 
The dilation of the puncture site is enhanced by first 
wetting hydrophilic material 105 coating the conically- 
shaped distal end 106 of the dilator. The dilator and 
wire guide are removed throug h the outer sheath posi- 
tioned in the body cavity, and the inner sheath 103 is 



positioned in the passageway of the outer sheath. 
Insufflation of the body cavity is maintained through 
side ports 108 laterally positioned about the proximal 
end of the inner access sheath. 

5 Depicted in FIG.2 is a cross-sectional view of 

dilator 101 with wire guide 104 extending through pas- 
sageway 112. Dilator 101 comprises an elongated 
member 109 having a conicaily-tapered distal end 
106, proximal end 110, and outside lateral wall 111 

10 extending between the two ends. Hollow passageway 
112 extends longitudinally in the elongated member 
and opens distal ly from the tapered distal end at open- 
ing 113 and laterally from the outside lateral wall 
about the proximal end. Passageway 1 12 is sized for 

15 extending wire guide 104 therethrough as shown. End 
cap 107 is positioned at and extends from proximal 
end 110 of the elongated member. This end cap fits 
easily into the palm of the surgeon's hand or is easily 
grasped by the fingers to apply force to the dilator for 

20 introducing the tapered distal end into the puncture 
site over wire guide 104. The dilator also includes a 
well-known hydrophilic material 105 coating the tap- 
ered distal end, which is wetted with, for example, 
saline to ease dilation of the puncture site. The elon- 

25 gated member further includes shoulder 114 posi- 
tioned about the proximal end of the elongated 
member, which is sized for abutting against the 
proximal end of outer sheath 102. Shoulder 114 
fixedly positions the dilator against the proximal end 

30 of outer sheath 1 02 when the dilator and outer sheath 
are being introduced into the peritoneal body cavity 
via the puncture site. 

Depicted in FIG.3 is another aspect of dilator 101 
including a first elongated member 156 having con- 

35 ically-tapered distal end 106, proximal end 110, and 
side lateral wall 115 extending between the two ends. 
Hollow passageway 116 extends longitudinally be- 
tween ends 106 and 110. The dilator further includes 
a second elongated member 117 positioned within 

40 passageway 116 and having a passageway 118 
opening from conicaily-tapered distal end 106 distally 
and from side lateral wall 115 laterally about proximal 
end 110. End cap 107 is attached and extends from 
the proximal end of first elongated member 156 via 

45 sleeve 1 1 9. Sleeve 1 1 9 is attached about the proximal 
end 1 10 of the first member and to the end cap and 
has a lateral opening 120 communicating with the 
passageway of elongated member 1 1 7. 

First and second elongated members 156 and 

so 117 are comprised of a well-known rigid, thermoplas- 
tic material such as polyvinylchloride having a 
durometer of approximately 90 on the Shore A scale. 
Elongated member 156 comprises a 38 French 
polyvinylchloride tube approximately 25cms in length. 

55 Second member tube 117 comprises a 28 French 
polyvinylchloride tube also approximately 25cms in 
length. The second member tube is inserted in pas- 
sageway 1 16 of the first member tube with a mandril 
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inserted into passageway 1 18 of the second tube. The 
two distal ends are heated to melt the two distal ends 
together to form conically-tapered distal end 106 
approximately 5cms in length. The proximal end of the 
inner member tube is glued to the outside lateral wall 
about the proximal end of the outer member tube. 
Polyvinylchlorlde sleeve 119 is placed over the 
proximal end of the outer member tube attached 
thereto using a well-known medical grade adhesive. 
Opening 120 is formed in the sleeve to permit com- 
munication with passage 118 of the inner member 
tube. The opening and inner member passageway 
are large enough to permit a commercially available 
wire guide having, for example, a 0.0965cms (0.038") 
outer diameter to pass readily therethrough. End cap 
107 is a circular knob having an outer diameter of 
approximately 25mms and a length of approximately 
the same dimension which is inserted into the opening 
of the sleeve and attached thereto using again, for 
example, medical grade adhesive. A well-known 
hydrophilic material 105 coats the conically-tapered 
distal end of the dilator. 

The dilator depicted in FIG.2 is comprised of, for 
example, the same thermoplastic polyvinylchloride 
material having approximately the same dimensions 
as the dilator of FIG.3. 

Depicted in FIG.4 is outer sheath 102 of FIG.1. 
Outer sheath 102 comprises a well-known thermop- 
lastic material tube 121 such as polytetraf- 
luoroethylene having a slick outer surface. This 
thermoplastic material is also a rigid thermoplastic 
having a durometer of approximately 90 on the Shore 
A scale. Tube 121 has a tapered distal end 122, a 
flared proximal end 123 at the opposite ends of the 
passageway 124 extending longitudinally through the 
tube. The outer sheath tube is approximately 15cms 
in length and has an inner diameter of 38 French to 
position dilator 101 therethrough. Fitting 125 is 
attached to proximal end 123 of the outer sheath tube. 
Fitting 125 is comprised of three acetal polymer com- 
ponents 126,127, and 128. Circular T-shaped sleeve 
127 with annular rings 129 and 130 is pushed into 
flared proximal end 123. Lock ring 126 is press-fitted 
over the outside of flared proximal end 123 to attach 
fitting 125 to inner sheath tubing 121. Beveled annular 
end cap 128 is positioned as shown to fit over the T- 
shaped sleeve 127 to position silicon material seal 
131 therebetween. Well-known medical grade adhe- 
sive affixes beveled end cap 128 to T-shaped sleeve 
127. Silicon material seal 131 has an approximate 
9mms aperture 132 therein which seals against the 
outside lateral wall of dilator 101 when the dilator is 
inserted into passageway 124 of the outer sheath. 
When inserted therein, the proximal end of sleeve 119 
engages the silicon seal and abuts against edge 133 
of the T-shaped sleeve 127. This fixedly positions the 
outer sleeve with respect to dilator 101. Likewise 
shoulder 114 also abuts against seal 131 and pas- 



sage 133 of the T-shaped sleeve, again to affix the 
relative position of the dilator with respect to the outer 
sheath. The polytetrafluoroethylene material of the 
outer sleeve tube has a slick surface 134 for engaging 

5 and sliding through the dilated puncture site when dis- 
tal end 122 comes in contact therewith. 

Depicted in FIG.5 is inner sheath 103 of FIG.1. 
The inner sheath is approximately 15cms in overall 
length and comprises an optically clear, very rigid 

10 thermoplastic material tube 135 having an extremely 
high durometer. Such a thermoplastic material is cel- 
lulose acetate butyrate. Inner sheath tube 135 is 
approximately 15.5cms in length and has an outer 
diameter of 1 .262cms (0.497") and an inner diameter 

15 of 1 .08cms (0.426"). The inner sheath tube has a tap- 
ered distal end 136 and a proximal end 137 at oppo- 
site ends of hollow passageway 138 extending 
longitudinally in the tube. The sheath is sized for posi- 
tioning within the passageway of outer sheath 102 

20 and has a hollow passageway sized to permit the use 
of endoscopic instruments up to 10mms in diameter. 
The inner sheath also includes shoulder piece 139 
having a distal neck 140 that is positioned into the 
proximal end 137 of the inner sheath tube. Medical 

25 grade adhesive 141 and 142 are utilized to cement the 
two pieces together. The larger diameter shoulder 
143 is positioned about the proximal end of the inner 
sheath and is sized for abutting against the proximal 
end of the outer sheath. Passageway 138 extends 

30 through shoulder piece 139. Side port 144 laterally 
extends from the shoulder piece and communicates 
with passageway 1 38. The port is flanged for securing 
a Luer lock fitting of an insufflating line thereto. First 
seal 145 is positioned at the proximal end of the shoul- 

35 der piece and includes criss-crossed slits 146 and 147 
for permitting passage of endoscopic instruments 
therethrough and forming a seal thereabout. These 
slits communicate with passageway 138 of the inner 
sheath. The second flexible seal 148 is also attached 

40 about the proximal end of the shoulder piece and has 
an aperture 149 formed therein adjacent to the criss- 
crossed slits for positioning endoscopic instruments 
placed therethrough. The aperture is positioned 
against the slits to further facilitate a gas-tight seal 

45 against endoscopic instruments inserted theret- 
hrough. The second seal is attached to the proximal 
end of the shoulder piece with a polyethylene shrink 
tube 150 as shown. 

Depicted in FIGs.6-8 is the method of per- 

50 cutaneously placing outer and inner access sheaths 
102 and 103 into body cavity 151 through abdominal 
wall 152 with the use of wire guide 104 and dilator 
101. The method comprises introducing wire guide 
104 percutaneously into body cavity 151 through 

55 puncture site 153 as depicted in FIG.6. Dilator 101 is 
positioned into the passageway of outer sheath 102 
with shoulder 114 abutting against the proximal end 
of the outer sheath. The dilator and outer sheath are 
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placed over wire guide 104 and inserted into the 
puncture site. Tapered distal end 106 dilates the 
puncture site as a force is applied to end cap 107 of 
the dilator. Saline is applied to wet hydrophilic ma- 
terial 105 coating the tapered distal end. The con- 5 
ically-shaped distal ends dilate the puncture site 
atraumatically to the diameter of the dilator and outer 
sheath. 

Force is continually applied to end cap 1 07 to fully 
dilate puncture site 153 to the outer diameters of 10 
dilator 101 and sheath 102. When the dilator and the 
distal end of the outer sheath are positioned in body 
cavity 151 through the abdominal wall and puncture 
site, the dilator and wire guide are removed from the 
body cavity through the outer sheath. 15 

After the wire guide and dilator are removed from 
the passageway of the outersheath, inner sheath 103 
is inserted through passageway 124 of outer sheath 
102. The inner sheath is introduced into the body 
cavity by way of the outer sheath with seal 131 posi- 20 
tioned at the proximal end of the outersheath prevent- 
ing the escape of insufflating gas from body cavity 
151. Typically, a supply line 154 is attached to side 
port 144 of the inner sheath to supply the peritoneal 
body cavity with carbon dioxide gas for maintaining 25 
insufflation of the body cavity. 

When the inner sheath is fully inserted into the 
outer sheath, shoulder piece 139 abuts against the 
proximal end of outersheath fitting 125 as depicted in 
FIG.8. The distal end of the inner sheath will typically 30 
extend a short distance about the distal end of the 
outersheath. When so positioned, seals 145 and 148 
of the inner sheath along with the seal at the proximal 
end of outer sheath prevent the escape of insufflating 
gas from the body cavity. Insufflating gas line 154 also 35 
continues to supply insufflation gas to the peritoneal 
body cavity 151. As shown, endoscope 155 is intro- 
duced through the innersheath through seals 145 and 
148 into the peritoneal cavity for providing a viewing 
space through which the surgeon can view the cavity 40 
during a surgical procedure. One or more of these 
inner and outer access sheaths may be used to pene- 
trate the peritoneal body cavity to permit the surgeon 
to introduce other endoscopic surgical instruments to 
perform a particular procedure. The inner sheath may 45 
also be removed from the outer sheath to permit larger 
pieces of tissue or organs to be removed directly 
through the outer sheath. 

It is contemplated that the outersheath may also 
include a side port having one or more seals at its so 
proximal end for cooperating with the dilator to insert 
the outer sheath into a body cavity. The dilator would 
be removed and endoscopic surgical instruments 
inserted solely through the outersheath with the seals 
and insufflating line attached to the proximal end 55 
thereof. This medical device would also be inserted 
using a wire guide percutaneously inserted into the 
cavity. The outer diameter of a modified device is also 



contemplated to be smaller to provide for endoscopic 
instrument introduction. It is further contemplated that 
the dilator passageway opens at the proximal end of 
the elongated member or end cap. 



Claims 

1. Medical apparatus for endoscopic surgery com- 
prising: an elongated member having a tapered 
first distal end, a first proximal end, and an out- 
side lateral wall extending between said first 
ends; a first passageway extending longitudinally 
in said member and opening from said tapered 
first distal end distally and from said outside 
lateral wall about said first proximal end; and an 
end cap fixed to and adjacent to said first proximal 
end of said elongated member. 

2. Medical apparatus for endoscopic surgery, com- 
prising a first elongated member (101) having a 
tapered first distal end (106) for penetrating a 
patient's skin (152) and dilating the location of 
entry, and said member also having a proximal 
end with means (107) for imparting force to faci- 
litate the penetration and dilation, characterised 
by an outersheath (1 02) arranged upon the pene- 
tration to surround part of the first member, the 
outer dimensions of the first member and the 
inner dimensions of the outersheath in the region 
of overlap being designed to permit withdrawal of 
the first member, said outer sheath also having a 
tapered distal end (122) for facilitating pene- 
tration by the outer sheath of the patient's skin 
prior to withdrawal of the first member. 

3. Medical apparatus according to claim 2, charac- 
terised in that the proximal end of the outer sheath 
has a flexible seal (131) designed to maintain its 
seal during and after withdrawal of the first mem- 
ber, and optionally to provide a seal upon inser- 
tion of further apparatus or instrument(s). 

4. Medical apparatus according to claim 2 or 3, 
characterised in that the first member and/or the 
outersheath is provided with means (1 14) for limi- 
ting the said overlap. 

5. Apparatus according to claim 2,3 or 4, further 
characterised by an inner sheath (103) adapted 
to be inserted within the outer sheath after with- 
drawal of the first member, means (143) being 
provided for limiting the degree of insertion, said 
inner sheath being with or without a side port 
(144) communicating with a passageway (138) 
through the inner sheath, and/or a flexible seal 
(145 to 149) at the proximal end of the inner 
sheath for providing sealed access to the pas- 
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sageway therein. 

6. Medical apparatus for endoscopic surgery, com- 
prising: an outer sheath (102) having a distal end 
(122), a proximal end (123), and a first hollow 5 
passageway (134) extending longitudinally be- 
tween said first ends; and an inner sheath (103) 
having a distal end (136), a proximal end (139) a 
second hollow passageway (138) extending lon- 
gitudinally between the ends, and a lateral open- 10 
ing (144) positioned about the proximal end and 
communicating with hollow passageway of the 
inner sheath, said outer sheath including a first 
seal (131) attached about its proximal end and 
having an aperture (132) sized for sealing around 15 
said inner sheath when said inner sheath is posi- 
tioned within the passageway of the outer sheath. 

7. Apparatus of claim 3 or 6, characterised in that 
said inner sheath includes a flexible seal (145) 20 
attached about its proximal end and having a slit 
(146) communicating with the passageway there- 
through. 

8. Apparatus of claim 7, characterised in that said 25 
inner sheath comprises a second flexible seal 
(148) attached about the proximal end and having 

an aperture (147) positioned adjacent said slit. 

9. Apparatus according to any one of claims 2 to 8, 30 
characterised in that the first member has a pas- 
sageway substantially therethrough for accom- 
modating a wire guide. 

10. Apparatus according to any one preceding claim, 35 
characterised in that the outer surface of the first 
member and the outer sheath has a hydrophilic 
material coating. 

11. A method of percutaneously placing inner and 40 
outer access sheaths into a body cavity, compris- 
ing: introducing a wire guide percutaneously into 

said body cavity through a puncture site; dilating 
said puncture site with a dilator and said outer 
sheath placed over said wire guide; positioning 45 
said dilator and the distal end of said outer sheath 
into said body cavity through said dilated 
puncture site; removing said dilator and wire 
guide from said body cavity through said outer 
sheath; and introducing said inner sheath into 50 
said body cavity through said outer sheath when 
positioned in said cavity through said dilated 
puncture site. 



5 



EP0 479 565 A2 




7 



EP 0 479 565 A2 





9 



EP0 479 565 A2 




10 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 479 565 B1 



EUROPEAN PATENT SPECIFICATION 



© Date of publication of patent specification: 20.12.95 © Int. CIA A61 B 17/34, A61 M 29/00 
© Application number: 91309012.2 
© Date of filing: 02.10.91 



© Medical apparatus for endoscopic surgery 


© Priority: 03.10.90 US 592676 


© Proprietor: Cook Incorporated 




925 South Curry Pike 


@ Date of publication of application: 


P.O. Box 489 


08.04.92 Bulletin 92/15 


Bloomington 




Indiana 47402 (US) 


© Publication of the grant of the patent: 


© Inventor: Olsen, Douglas O. 


20.12.95 Bulletin 95/51 




5712 Spring House Way 


® Designated Contracting States: 


Brentwood, 


DE ES FR GB IT 


Tennessee 37027 (US) 




Inventor: Bates, Brian L 


@ References cited: 


3718 Exeter Lane 


EP-A- 0 206 553 


Bloomington, 


EP-A- 0 339 945 


Indiana 47401 (US) 


DE-A- 836 546 


Inventor: Osborne, Thomas, A. 


US-A- 3 994 287 


2418 Spicewood Lane 


US-A- 4 498 902 


Bloomington, 




Indiana 47401 (US) 


DERWENT WPIL, Derwent Publication Limit- 




ed, London, GB; & JP-A-2 144 070 (PN) 


© Representative: Johnston, Kenneth Graham 






5 Mornington Road 




Woodford Green 




Essex, IG8 OTU (GB) 



CD 
in 
in 

O) 
fx 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
has been paid (Art. 99(1 ) European patent convention). 



Rank Xerox (UK) Business Services 

13.10/3.09/3.3.31 



1 



EP 0 479 565 B1 



2 



Description 

This invention relates to medical devices for 
performing endoscopic surgery. 

It is desirable to perform minimally invasive 
endoscopic procedures that utilize percutaneous 
access sheaths such as a percutaneous cholecys- 
tectomy, or a percutaneous cholelithotomy. 

EP-A-206553 discloses the features of the pre- 
amble of claim 1, the latter describing a medical 
device containing a collapsible dilator which can be 
expanded by inserting a tube inside the dilator. 

According to the present invention there is 
provided a medical apparatus as defined in claim 
1. 

The surgeon typically utilizes an introducer 
needle to access and insufflate the peritoneal cav- 
ity via the umbilicus. A wire guide is introduced 
through the needle, and the needle is removed, 
leaving the guide in place. The dilator advanta- 
geously includes a hollow passageway for the wire 
guide. 

The dilator passageway opens laterally from a 
shoulder to permit the wire guide to pass therefrom 
and not interfere with the surgeon's introduction of 
the access device. 

Brief description of the drawings 

FIG.1 depicts the medical device of the present 
invention; 

FIG.2 depicts a cross-sectional view of one as- 
pect of the dilator and wire guide of FIG.1; 
FIG.3 depicts a cross-sectional view of another 
aspect of the dilator of FIG.1; 
FIG.4 depicts a partial cross-sectional view of 
the outer access sheath of FIG.1 ; 
FIG. 5 depicts a partial view of the inner access 
sheath of FIG.1; and 

FIGs.6-8 depict the method of percutaneously 
placing the inner and outer access sheaths of 
FIG.1 into a body cavity. 
Depicted in FIG.1 is a preferred illustrative em- 
bodiment of medical device 1 00 for percutaneously 
accessing a body cavity for an endoscopic surgical 
procedure. The medical access device comprises 
dilator 101, outer sheath 102, and inner sheath 103. 
Dilator 101 is positioned in the hollow passageway 
of outer sheath 102 and percutaneously inserted 
into a body cavity via wire guide 104. The device 
101 dilates rather than cuts the patient. By way of 
example, the surgeon introduces an introducer nee- 
dle into the peritoneal body cavity via the umbili- 
cus. The peritoneal cavity is typically insufflated 
with a gas such as carbon dioxide, and the wire 
guide 104 is inserted into the insufflated body 
cavity via the puncture site formed by the intro- 
ducer needle. Dilator 101 is inserted into outer 



sheath 102 and placed over wire guide 104. The 
puncture site is dilated, and the dilator and outer 
sheath are introduced into the insufflated peritoneal 
cavity by applying a force to end cap 107 of the 

5 dilator. The dilation of the puncture site is en- 
hanced by first wetting hydrophilic material 105 
coating the conically-shaped distal end 106 of the 
dilator. The dilator and wire guide are removed 
through the outer sheath positioned in the body 

10 cavity, and the inner sheath 103 is positioned in the 
passageway of the outer sheath. Insufflation of the 
body cavity is maintained through side ports 108 
laterally positioned about the proximal end of the 
inner access sheath. 

75 Depicted in FIG.2 is a cross-sectional view of 

dilator 101 with wire guide 104 extending through 
passageway 112. Dilator 101 comprises an elon- 
gated member 109 having a conically-tapered dis- 
tal end 106, proximal end 110, and outside lateral 

20 wall 111 extending between the two ends. Hollow 
passageway 1 1 2 extends longitudinally in the elon- 
gated member and opens distally from the tapered 
distal end at opening 113 and laterally from the 
outside lateral wall about the proximal end. Pas- 

25 sageway 112 is sized for extending wire guide 104 
therethrough as shown. End cap 107 is positioned 
at and extends from proximal end 110 of the elon- 
gated member. This end cap fits easily into the 
palm of the surgeon's hand or is easily grasped by 

30 the fingers to apply force to the dilator for introduc- 
ing the tapered distal end into the puncture site 
over wire guide 104. The dilator also includes a 
well-known hydrophilic material 105 coating the 
tapered distal end, which is wetted with, for exam- 

35 pie, saline to ease dilation of the puncture site. The 
elongated member further includes shoulder 114 
positioned about the proximal end of the elongated 
member, which is sized for abutting against the 
proximal end of outer sheath 102. Shoulder 114 

40 fixedly positions the dilator against the proximal 
end of outer sheath 102 when the dilator and outer 
sheath are being introduced into the peritoneal 
body cavity via the puncture site. 

Depicted in FIG.3 is another aspect of dilator 

45 101 including a first elongated member 156 having 
conically-tapered distal end 106, proximal end 110, 
and side lateral wall 115 extending between the 
two ends. Hollow passageway 116 extends longitu- 
dinally between ends 106 and 110. The dilator 

so further includes a second elongated member 117 
positioned within passageway 116 and having a 
passageway 118 opening from conically-tapered 
distal end 106 distally and from side lateral wall 
115 laterally about proximal end 110. End cap 107 

55 is attached and extends from the proximal end of 
first elongated member 156 via sleeve 119. Sleeve 
119 is attached about the proximal end 110 of the 
first member and to the end cap and has a lateral 
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opening 120 communicating with the passageway 
of elongated member 117. 

First and second elongated members 156 and 
117 are comprised of a well-known rigid, thermo- 
plastic material such as polyvinylchloride having a 
durometer of approximately 90 on the Shore A 
scale. Elongated member 156 comprises a 38 
French polyvinylchloride tube approximately 25cm 
in length. Second member tube 117 comprises a 
28 French polyvinylchloride tube also approximate- 
ly 25cm in length. The second member tube is 
inserted in passageway 116 of the first member 
tube with a mandril inserted into passageway 118 
of the second tube. The two distal ends are heated 
to melt the two distal ends together to form coni- 
cally-tapered distal end 106 approximately 5cm in 
length. The proximal end of the inner member tube 
is glued to the outside lateral wall about the proxi- 
mal end of the outer member tube. Polyvinylch- 
loride sleeve 119 is placed over the proximal end 
of the outer member tube attached thereto using a 
well-known medical grade adhesive. Opening 120 
is formed in the sleeve to permit communication 
with passage 118 of the inner member tube. The 
opening and inner member passageway are large 
enough to permit a commercially available wire 
guide having, for example, a 0.0965cm (0.038*) 
outer diameter to pass readily therethrough. End 
cap 1 07 is a circular knob having an outer diameter 
of approximately 25mm and a length of approxi- 
mately the same dimension which is inserted into 
the opening of the sleeve and attached thereto 
using again, for example, medical grade adhesive. 
A well-known hydrophilic material 105 coats the 
conical ly-tapered distal end of the dilator. 

The dilator depicted in FIG.2 is comprised of, 
for example, the same thermoplastic polyvinylch- 
loride material having approximately the same di- 
mensions as the dilator of FIG.3. 

Depicted in FIG.4 is outer sheath 102 of FIG.1. 
Outer sheath 102 comprises a well-known thermo- 
plastic material tube 121 such as poly- 
tetrafluoroethylene having a slick outer surface. 
This thermoplastic material is also a rigid thermo- 
plastic having a durometer of approximately 90 on 
the Shore A scale. Tube 121 has a tapered distal 
end 122, a flared proximal end 123 at the opposite 
ends of the passageway 124 extending longitudi- 
nally through the tube. The outer sheath tube is 
approximately 15cm in length and has an inner 
diameter of 38 French to position dilator 101 there- 
through. Fitting 125 is attached to proximal end 
123 of the outer sheath tube. Fitting 125 is com- 
prised of three acetal polymer components 
126,127, and 128. Circular T-shaped sleeve 127 
with annular rings 129 and 130 is pushed into 
flared proximal end 123. Lock ring 126 is press- 
fitted over the outside of flared proximal end 123 to 



attach fitting 125 to inner sheath tubing 121. Bev- 
eled annular end cap 128 is positioned as shown to 
fit over the T-shaped sleeve 127 to position silicon 
material seal 131 therebetween. Well-known medi- 

5 cal grade adhesive affixes beveled end cap 128 to 
T-shaped sleeve 127. Silicon material seal 131 has 
an approximate 9mms aperture 132 therein which 
seals against the outside lateral wall of dilator 101 
when the dilator is inserted into passageway 124 of 

10 the outer sheath. When inserted therein, the proxi- 
mal end of sleeve 119 engages the silicon seal and 
abuts against edge 133 of the T-shaped sleeve 
127. This fixedly positions the outer sleeve with 
respect to dilator 101. Likewise shoulder 114 also 

75 abuts against seal 131 and passage 133 of the T- 
shaped sleeve, again to affix the relative position of 
the dilator with respect to the outer sheath. The 
polytetrafluoroethylene material of the outer sleeve 
tube has a slick surface 134 for engaging and 

20 sliding through the dilated puncture site when distal 
end 1 22 comes in contact therewith. 

Depicted in FIG.5 is inner sheath 103 of FIG.1. 
The inner sheath is approximately 15cm in overall 
length and comprises an optically clear, very rigid 

25 thermoplastic material tube 1 35 having an extreme- 
ly high durometer. Such a thermoplastic material is 
cellulose acetate butyrate. Inner sheath tube 135 is 
approximately 15.5cm in length and has an outer 
diameter of 1 .262cm (0.497*) and an inner diameter 

30 of 1.08cm (0.426"). The inner sheath tube has a 
tapered distal end 136 and a proximal end 137 at 
opposite ends of hollow passageway 138 extending 
longitudinally in the tube. The sheath is sized for 
positioning within the passageway of outer sheath 

35 102 and has a hollow passageway sized to permit 
the use of endoscopic instruments up to 10mms in 
diameter. The inner sheath also includes shoulder 
piece 139 having a distal neck 140 that is posi- 
tioned into the proximal end 137 of the inner 

40 sheath tube. Medical grade adhesive 141 and 142 
are utilized to cement the two pieces together. The 
larger diameter shoulder 143 is positioned about 
the proximal end of the inner sheath and is sized 
for abutting against the proximal end of the outer 

45 sheath. Passageway 138 extends through shoulder 
piece 139. Side port 144 laterally extends from the 
shoulder piece and communicates with passage- 
way 138. The port is flanged for securing a Luer 
lock fitting of an insufflating line thereto. First seal 

50 1 45 is positioned at the proximal end of the shoul- 
der piece and includes criss-crossed slits 146 and 
147 for permitting passage of endoscopic instru- 
ments therethrough and forming a seal thereabout. 
These slits communicate with passageway 138 of 

55 the inner sheath. The second flexible seal 148 is 
also attached about the proximal end of the shoul- 
der piece and has an aperture 149 formed therein 
adjacent to the criss-crossed slits for positioning 
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endoscopic instruments placed therethrough. The 
aperture is positioned against the slits to further 
facilitate a gas-tight seal against endoscopic instru- 
ments inserted therethrough. The second seal is 
attached to the proximal end of the shoulder piece 
with a polyethylene shrink tube 150 as shown. 

Depicted in FIGs.6-8 is the method of percuta- 
neously placing outer and inner access sheaths 
102 and 103 into body cavity 151 through abdomi- 
nal wall 152 with the use of wire guide 104 and 
dilator 101. The method comprises introducing wire 
guide 104 percutaneously into body cavity 151 
through puncture site 153 as depicted in FIG.6. 
Dilator 101 is positioned into the passageway of 
outer sheath 102 with shoulder 114 abutting against 
the proximal end of the outer sheath. The dilator 
and outer sheath are placed over wire guide 104 
and inserted into the puncture site. Tapered distal 
end 106 dilates the puncture site as a force is 
applied to end cap 107 of the dilator. Saline is 
applied to wet hydrophilic material 105 coating the 
tapered distal end. The conically-shaped distal 
ends dilate the puncture site atraumatically to the 
diameter of the dilator and outer sheath. 

Force is continually applied to end cap 107 to 
fully dilate puncture site 153 to the outer diameters 
of dilator 101 and sheath 102. When the dilator and 
the distal end of the outer sheath are positioned in 
body cavity 151 through the abdominal wall and 
puncture site, the dilator and wire guide are re- 
moved from the body cavity through the outer 
sheath. 

After the wire guide and dilator are removed 
from the passageway of the outer sheath, inner 
sheath 103 is inserted through passageway 124 of 
outer sheath 102. The inner sheath is introduced 
into the body cavity by way of the outer sheath 
with seal 131 positioned at the proximal end of the 
outer sheath preventing the escape of insufflating 
gas from body cavity 151. Typically, a supply line 
154 is attached to side port 144 of the inner sheath 
to supply the peritoneal body cavity with carbon 
dioxide gas for maintaining insufflation of the body 
cavity. 

When the inner sheath is fully inserted into the 
outer sheath, shoulder piece 139 abuts against the 
proximal end of outer sheath fitting 125 as depicted 
in FIG.8. The distal end of the inner sheath will 
typically extend a short distance about the distal 
end of the outer sheath. When so positioned, seals 
145 and 143 of the inner sheath along with the seal 
at the proximal end of outer sheath prevent the 
escape of insufflating gas from the body cavity. 
Insufflating gas line 154 also continues to supply 
insufflation gas to the peritoneal body cavity 151. 
As shown, endoscope 155 is introduced through 
the inner sheath through seals 145 and 148 into the 
peritoneal cavity for providing a viewing space 



through which the surgeon can view the cavity 
during a surgical procedure. One or more of these 
inner and outer access sheaths may be used to 
penetrate the peritoneal body cavity to permit the 

5 surgeon to introduce other endoscopic surgical in- 
struments to perform a particular procedure. The 
inner sheath may also be removed from the outer 
sheath to permit larger pieces of tissue or organs 
to be removed directly through the outer sheath. 

w It is contemplated that the outer sheath may 

also include a side port having one or more seals 
at its proximal end for cooperating with the dilator 
to insert the outer sheath into a body cavity. The 
dilator would be removed and endoscopic surgical 

75 instruments inserted solely through the outer 
sheath with the seals and insufflating line attached 
to the proximal end thereof. This medical device 
would also be inserted using a wire guide percuta- 
neously inserted into the cavity. The outer diameter 

20 of a modified device is also contemplated to be 
smaller to provide for endoscopic instrument in- 
troduction. It is further contemplated that the dilator 
passageway opens at the proximal end of the elon- 
gated member or end cap. 

25 

Claims 

1. Medical apparatus for endoscopic surgery, 
said apparatus comprising an elongated dilator 

30 member (101) having a conically-shaped ta- 

pered distal end (106) for penetrating through 
a wall (152) of a patient, and dilating the punc- 
tured site (153) of the patient, said dilator 
member also having a proximal end (110) with 

35 means (107) for imparting force to facilitate the 

penetration and dilation, the dilator member 
having an outside lateral wall of constant diam- 
eter (111,115) extending between the said 
proximal end and the proximal end of the 

40 tapered distal end, characterised in that the 

apparatus further comprises an outer sheath 
(102) having a hollow passageway thereth- 
rough, the outer sheath arranged upon pene- 
tration to surround the said outside lateral wall 

45 of the dilator member, the outer sheath having 

a conically shaped tapered distal end (122) 
and adjacent to the proximal end of the first 
mentioned tapered distal end, the second 
mentioned conically shaped distal end serving 

50 to facilitate penetration by the outer sheath of 

the said patient wall, and into the body cavity, 
the outer dimensions of the dilator member, 
and the inner dimensions of the outer sheath in 
the region of overlap being designed to permit 

55 withdrawal of the first member and to minimize 

loss of insufflation gas. 
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2. Apparatus according to claim 1, wherein the 
said member comprises a passageway (112) 
extending longitudinally in said member with 
one opening (113) at the tapered distal end, 
and with the other opening (120) in the outside 
lateral wall about the proximal end, said pas- 
sageway for containing a guide (104). 

3. Apparatus according to claim 1, CHARAC- 
TERISED IN THAT the proximal end of the 
outer tube has a flexible seal (1 31 ) designed to 
maintain its seal during and after withdrawal of 
the said member, and optionally to provide a 
seal upon insertion of further apparatus or 
instrument(s). 

4. Apparatus according to claim 2 or 3, CHARAC- 
TERISED IN THAT the said member and/or 
the outer tube is provided with means (1 1 4) for 
limiting the said overlap. 

5. Apparatus according to claim 2, 3 or 4, further 
CHARACTERISED BY an inner sheath (103) 
adapted to be inserted within the outer tube 
after withdrawal of the said member, means 
(143) being provided for limiting the degree of 
insertion, said inner sheath being with or with- 
out a side port (144) communicating with a 
passageway (138) through the inner sheath, 
and/or a flexible seal (145 to 149) at the proxi- 
mal end of the inner sheath for providing seal 
access to the passageway therein. 

6. Apparatus of claim 3, CHARACTERISED IN 
THAT said inner sheath includes a flexible seal 
(145) attached about its proximal end and hav- 
ing a slit (146) communicating with the pas- 
sageway therethrough. 

7. Apparatus of claim 6, CHARACTERISED IN 
THAT said inner sheath comprises a second 
flexible seal (148) attached about the proximal 
end and having an aperture (147) positioned 
adjacent said slit. 

8. Apparatus according to claim 1 CHARAC- 
TERISED IN THAT the said member has a 
passageway (112) substantially therethrough 
for accommodating a guide (104). 

9. Apparatus according to any one preceding 
claim, CHARACTERISED IN THAT the outer 
surface of the said member and the outer tube 
has a hydrophylic material coating. 



Patentanspruche 

1. Medizinisches Gerat fur endoskopische Chirur- 
gie, das ein langliches Dilatatorelement (101) 

5 umfaBt, das ein kegelformiges, sich verjGngen- 

des distales Ende (106) aufweist, mit dem man 
an einer Korperwand (152) eines Patienten ei- 
nen Einstich vornehmen kann und den Einsti- 
chort (153) am Patienten dilatieren kann, wobei 

10 jenes Dilatatorelement auch ein proximales 

Ende (110) mit einem Mittel (107), mit dem zur 
Erleichterung des Einstichs und der Dilatation 
Kraft ausgeubt werden kann, und eine auBere 
Seitenwand mit konstantem Durchmesser (111, 

75 115) aufweist, die sich zwischen jenem proxi- 

malen Ende und dem proximalen Ende des 
sich verjungenden distalen Endes erstreckt, 
dadurch gekennzeichnet, daB das Gerat weiter- 
hin eine AuBenhulse (102) umfaBt, durch die 

20 ein hohler Durchgang geht, die beim Einstich 

so angeordnet ist, daB sie jene auBere Seiten- 
wand des Dilatatorelementes umgibt, und die 
ein kegelformiges, sich verjungendes distales 
Ende (122) neben dem proximalen Ende des 

25 erstgenannten sich verjungenden distalen En- 

des aufweist, wobei das zweitgenannte kegel- 
formige, distale Ende dazu dient, den Einstich 
in jene Patientenkorperwand und das Eindrin- 
gen in die Korperhohle mittels der AuBenhulse 

30 zu erleichtern, wobei die auBeren Abmessun- 

gen des Dilatatorelementes und die inneren 
Abmessungen der AuBenhulse im Uberlap- 
pungsbereich so ausgelegt sind, daB sich das 
erste Element zuruckziehen und der Verlust an 

35 Insuffiationsgas auf ein Minimum reduzieren 

lafit. 

2. Gerat nach Anspruch 1, bei dem jenes Ele- 
ment einen sich langs in jenem Element er- 

40 streckenden Durchgang (112) umfaBt, dessen 

eine Offnung (113) sich am verjungenden di- 
stalen Ende und dessen andere Offnung (120) 
sich in der auBeren Seitenwand urn das proxi- 
male Ende befindet, wobei jener Durchgang 

45 zur Aufnahme einer Fuhrung (104) vorgesehen 

ist. 

3. Gerat nach Anspruch 1, dadurch gekennzeich- 
net, daB das proximale Ende der a'uBeren Rdh- 

so re eine flexible Dichtung (131) aufweist, die 

dazu ausgelegt ist, wahrend und nach dem 
Zuruckziehen jenes Elementes ihre Dichtwir- 
kung aufrechtzuerhaiten und gegebenenfalls 
bei Einfuhrung eines weiteren Gerats oder In- 

55 struments bzw. weiterer Instrumente abzudich- 

ten. 
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4. Gerat nach Anspruch 2 oder 3, dadurch ge- 
kennzeichnet, daB jenes Element und/oder die 
auBere Rohre mit einem Mitte! (114) zur Be- 
grenzung jener Oberlappung versehen sind. 



9. Gerat nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, daB die Au- 
Benflache jenes Elementes und die aufiere 
Rohre mit einem hydrophilen Material be- 
schichtet sind. 

Revendications 



prend en outre une gaine externe (102) a tra- 
vers laquelle se trouve un passage creux, la 
gaine externe etant arrangee lors de la pene- 
tration de maniere a entourer ladite paroi late- 
rale externe de I'organe dilatateur, la gaine 
externe ayant une extremite distale (122) effi- 
lee de forme conique et adjacente a I'extremite 
proximale de I'extremite distale effiiee men- 
tionn^e en premier, I'extremite distale de for- 
me conique mentionnee en second servant a 
faciliter la penetration de la gaine externe dans 
ladite paroi du patient, et dans la cavite du 
corps, les dimensions externes de I'organe di- 
latateur, et les dimensions internes de la gaine 
externe dans la region de chevauchement 
etant congues pour permettre le retrait du pre- 
mier organe et pour minimiser la perte de gaz 
d'insufflation. 

2. Appareil selon la revendication 1, dans lequel 
ledit organe comprend un passage (112) 
s'etendant longitudinalement dans ledit organe 
avec une ouverture (113) a I'extremite distale 
effilee, et avec I'autre ouverture (120) dans la 
paroi laterale externe autour de I'extremite 
proximale, ledit passage servant a contenir un 
guide (104). 

3. Appareil selon la revendication 1, caracterise 
en ce que I'extremite proximale du tube exter- 
ne a un joint flexible (131) congu pour mainte- 
nir son etancheite pendant et apres le retrait 
dudit organe, et optionnellement pour realiser 
un joint etanche lors de I'insertion d'appareil(s) 
ou instrument(s) suppiementaire(s). 

4. Appareil selon la revendication 2 ou 3, caracte- 
rise en ce que ledit organe et/ou le tube exter- 
ne est pourvu d'un moyen (114) pour limiter 

40 ledit chevauchement. 

5. Appareil selon la revendication 2, 3 ou 4, ca- 
racterise en outre par une gaine interne (103) 
adaptee pour etre inseree a rinterieur du tube 
externe apres le retrait dudit organe, un moyen 
(143) etant prevu pour limiter le degre d'inser- 
tion, ladite gaine interne etant avec ou sans 
port lateral (144) communiquant avec un pas- 
sage (138) a travers la gaine interne, et/ou un 
joint flexible (145 a 149) a I'extremite proxima- 
le de la gaine interne pour permettre un acces 
etanche au passage dans celle-ci. 

6. Appareil de la revendication 3, caracterise en 
ce que ladite gaine interne comporte un joint 
flexible (145) attache autour de son extremite 
proximale et ayant une fente (146) communi- 
quant avec le passage a travers celle-ci. 



1. Appareil medical pour chirurgie endoscopique, 45 
ledit appareil comprenant un organe dilatateur 
allonge (101) ayant une extremite distale (106) 
effilee de forme conique destinee a penetrer a 
travers une paroi (152) d'un patient, et dilatant 
le site de piqOre (153) du patient, ledit organe 50 
dilatateur ayant egalement une extremite proxi- 
male (110) avec un moyen (107) pour impartir 
une force pour faciliter la penetration et la 
dilatation, I'organe dilatateur ayant une paroi 
laterale externe de diametre constant (111, 55 
115) s'etendant entre ladite extremite proxima- 
le et I'extremite proximale'de I'extremite dista- 
le effilee, caracterise en ce que I'appareil com- 



5. Gerat nach Anspruch 2, 3 Oder 4, weiterhin 
gekennzeichnet durch eine Innenhulse (103), 
die nach dem Zuruckziehen jenes Elementes 
in die aultere Rohre eingefGhrt werden kann, 
wobei ein Mittel (143) zur Begrenzung des 10 
Einfuhrungsgrades vorgesehen ist und wobei 
jene Innenhulse gegebenenfalls eine Seitenoff- 
nung (144) als Verbindung mit einem Durch- 
gang (138) durch die InnenhGlse und/oder eine 
flexible Dichtung (145 bis 149) am proximalen 75 
Ende der Innenhulse zur Bereitstellung dichten 
Zutritts zu ihrem Durchgang aufweist. 

6. Gerat nach Anspruch 3, dadurch gekennzeich- 
net, daB jene Innenhulse auch eine flexible 20 
Dichtung (145) umfaBt, die urn ihr proximales 
Ende angebracht ist und einen Schlitz (146) als 
Verbindung mit ihrem Durchgang aufweist. 

7. Gerat nach Anspruch 6, dadurch gekennzeich- 25 
net, daB jene Innenhulse eine zweite flexible 
Dichtung (148) umfaBt, die urn das proximale 
Ende angebracht ist und eine sich neben je- 
nem Schlitz befindende Offnung (147) auf- 
weist. 30 

8. Gerat nach Anspruch 1, dadurch gekennzeich- 
net, daB jenes Element zur Aufnahme einer 
Fuhrung (104) einen im wesentlichen durch es 
hindurchgehenden Durchgang (112) aufweist. 35 
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7. Appareil de la revendi cation 6, caracterise en 
ce que ladite gaine interne comprend un se- 
cond joint flexible (148) attache autour de I'ex- 
tr^mite* proximale et ayant une ouverture (147) 
placee en position adjacente a ladite fente. 5 

8. Appareil selon la revendication 1, caracterise 
en ce que ledit organe est substantiellement 
traverse* par un passage (112) pour recevoir un 
guide (104). w 

9. Appareil selon Tune quelconque des revendi- 
cations pr£c£dentes, caracterise en ce que la 
surface externe dudit organe et du tube exter- 

ne a un revetement en materiau hydrophile. 75 
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